Objective: There are no nationally representative studies using a probability sample that have been published examining whether physicians recommend complementary health approaches (CHAs) to their patients, as previous research has focused only on selected medical specialties or a particular U.S. region. This article fills a void in the current literature for robust data on recommendations for CHAs by office-based physicians in the United States.
Introduction
C omplementary and integrative health practices, interventions, and natural products include mind-body interventions such as massage therapy, acupuncture, and yoga, and natural products such as fish oil or probiotics, 1 and are widely used by U.S. adults. 2, 3 Despite data on use of complementary health approaches (CHAs) by adults, [3] [4] [5] [6] there are no nationally representative data using a probability sample collected on the recommendations for CHAs by U.S. office-based physicians. Studies in this area have been limited to certain medical specialties (e.g., rheumatology, pediatrics, and family practice), [7] [8] [9] [10] [11] [12] [13] [14] U.S. regions, [15] [16] [17] or types of CHAs (e.g., mind-body therapies and chiropractic). 8, 18, 19 These have found recommendation rates by physicians for different CHAs were relatively high. For example, a national survey of rheumatologists found a majority were likely to recommend body work (65%), meditation (64%), and acupuncture (54%) for chronic lower back and joint pain, 7 67% of pediatricians in a Seattle hospital reported recommending CHAs to patients, 15 more than half of physicians in the Chesapeake area referred patients to practitioners of biofeedback and chiropractic, 20 and 25% of physicians from the Hawaii Medical Service Association had/would refer patients for CHAs. 16 Previous adult population data have shown use of CHAs is more prevalent among women than men. [3] [4] [5] [6] This study examines whether similar differences by sex also occur between female and male physicians in their CHA recommendations. A handful of previous studies have examined sex differences in recommendations/referrals for specific CHAs by U.S. physicians of certain medical specialties. 7, 9 For example, a 2007 national survey of rheumatologists found (after controlling for other factors) female physicians were more willing to recommend CHAs to manage chronic back and joint pain. 7 However, lacking are studies presenting national data across office-based medical specialties showing physicians' recommendations for multiple CHAs, and how these vary by physician's characteristics. Data from the Physician Induction Interview of the National Ambulatory Medical Care Survey (NAMCS) were used, which is representative of U.S. office-based physicians, to examine recommendations for CHAs by selected physician characteristics, including medical specialty and sex. The aim of this study is to fill an existing void in the current literature for robust data on recommendations for CHAs by officebased physicians in the United States. Specifically, the authors identify which CHAs physicians recommend most often, and whether differences exist across physicians' medical specialty, sex, and other demographic characteristics.
Materials and Methods

Data
The 2012 NAMCS Physician Induction Interview (NAMCS PII) data were used, which was approved by the National Center for Health Statistics (NCHS) Ethics Review Board (Protocol #2010-02). NAMCS PII is conducted annually, and is representative of nonfederal office-based physicians in the United States (i.e., 50 states and the District of Columbia). This interview consists of questions that screen for survey eligibility of the physician and collect data on physician/practice characteristics. It precedes the portion of NAMCS that collects patient visit data. The 2012 NAMCS PII data are available from the NCHS Research Data Center.
Verbal consent was received from all physician participants. Weighted response rate among eligible physicians sampled for the 2012 NAMCS PII was 59.7%. 21, 22 The 2012 NAMCS PII data are unique, as only during this year were the National Center for Complementary and Integrative Health-funded supplemental survey questions on physician recommendations of CHA asked.
Measures
For the ''any CHA'' category, a ''yes'' response to the question was included, ''During the past 12 months, did you recommend any of the following therapies or practices to your patients?'' Therapies asked included massage therapy, herbs/other nonvitamin supplements, chiropractic/osteopathic manipulation, yoga, acupuncture, mind-body therapies (i.e., guided imagery, meditation, and progressive muscle relaxation, not including prayer), naturopathic treatment, biofeedback/ hypnosis, and homeopathic treatment. Based on the literature, demographic characteristics included in the analysis were physician age, sex, race, and medical specialty (general/ family practice, internal medicine, psychiatry, obstetrics/ gynecology, pediatrics, and all other specialties combined), type of physician (doctor of medicine [MD] or doctor of osteopathic medicine [DO]), medical school location (United States or foreign), metropolitan statistical area (MSA)/ non-MSA, and U.S. Census region (Northeast, Midwest, South, and West). [7] [8] [9] [10] [11] 15, 23, 24 Ethnicity was not included as there were not enough Hispanic respondents to produce reliable statistics. Because several therapies had small cell sizes prohibiting subgroup analyses, the majority of analyses were restricted to the six most prevalent individual therapies (i.e., massage therapy, herbs/nonvitamin supplements, chiropractic/osteopathic manipulation, yoga, acupuncture, and mind-body therapies), but included all nine in the ''any CHA'' category. To avoid small cell sizes and present statistically reliable estimates, physician's age was collapsed into 4 categories (<45, 45-54, 55-64, and ‡65 years), race into 3 categories (white, Asian, and other), and 12 physician specialties (general surgery, orthopedic surgery, cardiovascular diseases, dermatology, urology, neurology, ophthalmology, otolaryngology, oncologists, allergists, pulmonologist, and other specialties) into 1 ''other specialty'' category.
Statistical analysis
Characteristics of U.S. physicians in the analyses were provided. Bivariate analyses examined relationships between physician characteristics and recommendations for individual CHAs. Wald Chi-square or Breslow-Day tests were used to test for significant differences. Finally, seven individual multivariable logistic regression analyses were performed to identify associations among medical specialty, physician's sex, and other demographic characteristics, and recommendations for CHAs. Variables in the regression included age, race, specialty, physician type, medical school location, MSA status, and Census region. Analyses were conducted using SUDAAN 11.0, weighted to be representative of U.S. physicians in office-based settings, and used survey design variables and proper subsetting to account for 2 STUSSMAN ET AL.
covariance resulting from NAMCS complex cluster design. Percentages are accompanied by Korn-Graubard 95% confidence intervals (CIs), which are recommended for complex surveys, and meet NCHS standards. 25 
Results
Physician characteristics
There were 5622 physicians who provided data for these analyses, representing 338,627 physicians in the United States. Among nonfederal office-based U.S. physicians, 72.3% were male and 27.7% were female (Table 1 ). Excluding the ''other'' category, the most commonly observed specialty for male physicians was general/family practice (16.0%), followed by internal medicine (13.0%). For female physicians it was general/family practice (20.0%) and pediatrics (19.7%). The majority of physicians (94.1%) were MDs and three-quarters (75.2%) attended U.S. medical schools. Most physicians (92.7%) practiced in MSAs. Approximately 35.2% practice in the South, 24.4% in the West, 21.5% in the Northeast and 18.9% in the Midwest. Figure 1 and Supplementary Table S1 show the percentage of physicians who recommended any CHA, and each of the nine individual CHAs, to patients during the previous 12 months. Overall, 53.1% of physicians recommended a CHA to patients. Massage therapy was the most commonly observed recommended CHA (30.4%), followed by chiropractic/osteopathic manipulation (27.1%), herbs/nonvitamin supplements (26.5%), yoga (25.6%), and acupuncture (22.4%) ( p = 0.0000). Looking at recommendations by sex, female physicians recommended at least one CHA to patients during the previous 12 months more often than male physicians (63.2% vs. 49.3%, p = 0.0000). Female physicians also recommended each CHA more often than male physicians except for chiropractic/osteopathic manipulation (41.2 vs. 26.4% for massage therapy, p = 0.0000; 37.0% vs. 22.7% for herbs/nonvitamin supplements, p = 0.0000; 38.6% vs. 20.8 for yoga, p = 0.0000; 29.5% vs. 19 .7% for acupuncture, p = 0.0000; 34.0% vs. 15.7% for mind-body therapies, p = 0.0000; 23.0% vs. 12.6% for biofeedback or hypnosis, p = 0.0000; 19.44% vs. 10.1% for homeopathic treatment, p = 0.0000; and 16.3% vs. 8.2% for naturopathic treatment, p = 0.0000). Figure 2 and Supplementary Table S2 show recommendations of any CHA and the six overall most prevalent individual CHAs by specialty. The most commonly observed CHAs recommended by general/family practice physicians were chiropractic/osteopathic manipulation (54.0%) and massage therapy (52.6%), while the least observed was mind-body therapies (27.8%, p = 0.0000). In contrast, psychiatrists recommended mind-body therapies the most, with over half recommending their use (53.1%, p = 0.0000). Pediatricians recommended herbs/other nonvitamin supplements most (27.2%) and acupuncture least (13.1%) ( p = 0.0000).
Bivariate analyses
Multivariable logistic regression
Logistic regression found physician's age, sex, specialty, type, medical school location, MSA status, and region all significantly associated with CHA recommendations ( Table 2 ). Female physicians had higher odds of having recommended any CHA (adjusted odds ratio [aOR] = 1.56, 95% CI = 1.25-1.95), massage therapy (aOR = 1.76, 95% CI = 1.40-2.20), herbs/other nonvitamin supplements (aOR = 1.85, 95% CI = 1.46-2.35), yoga (aOR = 2.16, 95% CI = 1.70-2.75), acupuncture (aOR = 1.65, 95% CI = 1.27-2.13), and mind-body therapies (aOR = 2.63, CI = 2.02-3.41) than male physicians. Age had little effect, with two exceptions: physicians ‡65 years were less likely than physicians <45 years to refer patients to yoga (aOR = 0.64, 95% CI = 0.43-0.94) or massage therapy (aOR = 0.65, 95% CI = 0.46-0.92). A number of specialties had lower odds of having recommended any CHA and individual CHAs than general/ family practitioners. For example, pediatricians had lower odds than general/family practitioners in recommending each individual CHA (ranging from acupuncture [aOR = 0.22, 95% CI = 0.14-0.37] to herbal/nonvitamin supplements [aOR = 0.51, 95% CI = 0.35-0.75]). The same trend was also found for obstetrics/gynecology, psychiatry, and other specialties for the following CHAs: massage therapy, chiropractic/osteopathic manipulation, herbal/nonvitamin supplements, and acupuncture. DOs had higher odds of having recommended any CHA (aOR = 1.78, 95% CI = 1.25-2.54), massage therapy (aOR = 1.57, 95% CI = 1.09-2.26), and chiropractic/osteopathic manipulation (aOR = 3.13, 95% CI = 2.18-4.49) than MDs, even after controlling for physician characteristics including specialty. Physicians practicing in the West had higher odds of having recommended all individual CHAs as well as any CHA than physicians in other regions, with the exception of physicians in the Northeast for recommendation of chiropractic/osteopathic manipulation. Supplementary Table S3 presents sex-stratified bivariate comparisons of physician recommendations of CHAs by physician characteristics.
Discussion
This study sought to fill an existing void in the literature for recommendations for CHAs by office-based physicians, and to explore whether differences exist across certain specialties and other physician demographic characteristics. The data show that 53.1% of U.S. physicians recommended any CHA to patients during the previous 12 months, and female physicians recommended every individual CHA at a higher rate than male physicians, except chiropractic/ osteopathic manipulation. General/family practitioners were more likely to have recommended any CHA and individual CHAs than several physician specialties; pediatricians were less likely. Looking at recommendations by specialty, it was found that general/family practitioners recommended chiropractic/osteopathic manipulation and massage therapy at a higher rate than acupuncture, yoga, or mind-body therapies. Psychiatrists recommended mind-body therapies more frequently than any other CHAs, and pediatricians most frequently recommended herbs and nonvitamin supplements.
Previous studies examined U.S. physicians' recommending CHAs to patients, 15, 17 or referring patients to CHA providers, 14, 16, 20 using CHAs in their practices, 16 and willingness/intent to recommend/refer patients to CHAs. [7] [8] [9] [10] [11] However, all but Berman et al. 14 Current findings expand on scarce research on physician recommendations for CHAs, which mainly focus on rheumatologists. A 2007 survey 7 mailed to a sample of rheumatologists found body work, such as massage therapy, had the highest perceived benefit among rheumatologists (65% were ''very/somewhat likely'' to recommend it). Another national study 13 of physician members of the American College of Rheumatology found 50% had referred patients Any CHA includes the following: massage therapy, chiropractic or osteopathic manipulation, herbs and other nonvitamin supplements, yoga, acupuncture, mind-body therapies (such as guided imagery, meditation, and progressive muscle relaxation, not including prayer), biofeedback or hypnosis, homeopathic treatment, and naturopathic treatment.
aOR, adjusted odds ratio; CHA, complementary health approach; CI, confidence interval; DO, doctor of osteopathic medicine; Gen/Fam, general and family practice; MD, doctor of medicine; MSA, metropolitan statistical area; OB/GYN, obstetrics and gynecology.
Source: National Ambulatory Medical Care Survey Physician Induction Interview, 2012 (n for males = 4265; n for females = 1357). for acupuncture, biofeedback, dietary supplements, and massage therapy, consistent with current findings that massage therapy, herbs/nonvitamin supplements, and acupuncture were among the top five most commonly recommended CHAs. Another observation seen when comparing previous national studies with current findings is the high use of acupuncture by rheumatologists. Two previous studies found rheumatologists prefer acupuncture over chiropractic manipulation when recommending treatment for their patients, 10, 15 whereas this study found chiropractic/osteopathic manipulation was recommended more than acupuncture by physicians overall, and CHA usage data show chiropractic manipulation is used more than acupuncture by the public. 3 Recent evidence-based guidelines and review articles showing benefit of acupuncture for pain management may be impacting physician recommendations. 26, 27 This study was more comprehensive than previous national studies in that it examined recommendations by several medical specialties. That general/family practitioners recommend chiropractic/osteopathic manipulation most frequently could be related to high rates of health insurance coverage for this approach in the general population 28 and in the Medicare population, 29 and/or to primary care physicians' high use of and referral rates for complementary approaches for patients with relatively stable chronic musculoskeletal problems such as back pain, headache, or pain management. 9 The high rate of recommendations for mindbody therapies by psychiatrists may be due to findings in previous research that confirms benefit of relaxation techniques, mediation, and mindfulness-based stress reduction for psychological conditions such as post-traumatic stress disorder, anxiety, and depression. 30, 31 In addition, that pediatricians recommend herbs and nonvitamin supplements most commonly may be explained by the relatively high use of fish oil, melatonin, probiotics, and echinacea in children. 32 Future research should explore reasons for varying recommendation rates across medical specialties.
National surveys have also been used to explore CHAs is pediatrics. A mail survey sent to a random sample of fellows from the American Academy of Pediatricians explored willingness to refer patients to CHAs 11 and found the most commonly referred CHAs were biofeedback (52.5%), massage therapy (39.0%), acupuncture/acupressure (34.0%), yoga/meditation (32.0%), hypnosis (29.0%), and chiropractic (25.0%). Rank ordering for pediatricians' recommendations of CHAs in this study yields a somewhat different pattern, with the most commonly recommended CHAs being herbs/ nonvitamin supplements (27.2%), massage therapy (22.8%), and chiropractic/osteopathic manipulation (20.9%), and acupuncture as the least commonly recommended (13.1%). However, these differences are likely due to methodological differences between the studies, including question wording. For example, Sawni and Thomas 11 asked about North American and Chinese herbs, whereas this study asked about herbs/nonvitamin supplements (including probiotics). Furthermore, other differences exist (e.g., mode of administration, sampling procedures). The relatively low recommendation rates by pediatricians for CHAs in this study may be due to lower rates of health conditions in children. 33 For instance, using NAMCS data, investigators have found that routine or preventive visits are the most frequent reason that children see office-based physicians. 34 However, CHA use is higher among children with cancer, 35 mental health issues, 36 and musculoskeletal conditions. 37 The current findings add to the literature by showing physician-based national estimates regarding sex differences in recommendations of CHA. Female physicians recommended CHAs at a higher rate than male physicians (63.2% vs. 49.3%, respectively), with this difference remaining even when controlling for additional characteristics. Furthermore, female physicians were approximately twice as likely to recommend each individual therapy, except chiropractic/osteopathic manipulation. These findings confirm and expand upon prior studies that found female physicians more likely to talk to patients about CHAs 9 or recommend CHAs. 8 Likely related to female physician recommendations is the fact previous studies have consistently found higher usage rates of CHAs among U.S. women than among men, 5, 6 and likewise found physicians who report personal usage of CHAs more likely to recommend CHAs to patients. 8, 15 Furthermore, previous research has found that U.S. health care workers, and, in particular, health care providers, are more likely to use CHAs than workers in other occupations. 38 Given the rising rate of female physicians in the United States, 39 there is reason to expect that recommendations for CHAs will increase over time.
This study also found increasing age was associated with lower rates of recommendations for yoga and massage therapy for physicians ‡65 years. Several studies have found younger physicians more likely to refer their patients for CHAs, 12, 40 use CHAs in their practices, 16, 41 or have positive attitudes toward CHAs. 23, 42, 43 Possible reasons why younger physicians may be more likely to recommend CHAs are the incorporation of CHAs into the curricula of U.S. medical schools, 44 and a higher percentage of older physicians being male. 45 The current finding that DOs are more likely than MDs to recommend any CHA, massage therapy, and chiropractic/ osteopathic manipulation is consistent with previous research. Berman et al. 14 found DOs more likely than MDs to use several CHAs including massage, acupressure, chiropractic, herbal medicines, homeopathy, and megavitamins. Another study found referral rates by DOs for acupuncture, biofeedback, and massage therapy were >40%. 9 That DOs are more likely than MDs to recommend chiropractic/ osteopathic manipulation is not surprising given osteopathic manipulation is a key feature of the osteopathic profession. 24 In addition, a holistic approach to medicine is a key difference between osteopathic and allopathic doctors. 9, 24 Finally, the finding that physicians practicing in the West were more likely to recommend every CHA than physicians practicing in the South is consistent with previous national data on usage in the general population. 5, 6, 46 For instance, in 2015 the state with the largest number of acupuncturists was California. 38 Another study found low concentration of chiropractors in the South compared with other regions. 47 As with any study, this study has limitations. The scope of data analyzed includes only nonfederal office-based physicians. Physicians in hospitals, jails, prisons, Veterans Affairs' medical facilities, and other nonoffice-based locations are not included. Owing to small cell sizes, estimates for some individual therapies, specialties, and physician/practice characteristics cannot be presented. In addition, the types of physician specialties surveyed and the specificity of PHYSICIANS RECOMMEND COMPLEMENTARY APPROACHES 7 groups were limited. For example, the authors were unable to look at rheumatologists as a separate group, even though pain is important in rheumatic diseases 48 and CHAs are commonly used for pain conditions. 5 Furthermore, data do not tell us the number of patients for whom physicians recommended CHAs, nor the specific demographics of the patients to whom they are recommended. Multiple comparisons without adjustment were made in this study, which could increase the possibility of type I error. Finally, the 2012 NAMCS PII data were used as these are (to the authors' knowledge) the only nationally representative data available for examining CHA recommendations by physicians; however, there is a possibility the percentages of physicians making CHA recommendations have changed since this time. Despite these limitations, this study is the first in over a decade to examine physician recommendations across specialties using a national sample, and the first in the literature to use a large probability sample of office-based physicians.
Conclusions
This study analyses show that physicians often recommend CHAs, with 53.1% of office-based U.S. physicians recommending at least one to their patients in the past 12 months. Recommendation rates were higher among female physicians than among male physicians and varied by medical specialty. General/family practitioners and internists recommended CHAs at higher rates than pediatricians, and more than half of psychiatrists recommended mindbody therapies, compared with <30% of physicians from other specialties. Understanding practice patterns of U.S. physicians related to recommendations for CHAs, and their differences across medical specialties and physician sex, could inform consumers, physicians, and medical schools.
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